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Artists Using Science and Technology 


Artificial Societies 


“Chaos Revisited” Plancton Art Studio 


Realized in 1999, this image was solosted for the At Gallary 
at Siggraph 1999 Los Angeles (mentioned as a highlight of 
that evert), reported on the front cover ofthe Art Catalogue 

‘and utilized for three year “traveling show" in several ex 

hibitions across The United States 
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fate 
Editor 
The Fractures 


In 1834, after some tentative tries with cellulose 
and Indian ink, I tried to reproduce ink fractures 
‘on the computer A lucky conceptual mistake hap- 
ened; instead of a mechanic model | made use 
of an animistic model. Inside it, the fractures 
‘moved autonomously, according to @ genetic code 
of numeric parameters. Living patterns of fla 
ments were generated by this experiment: natural, 
human and arificial shapes, ancestral dreams 
‘The vite! quality of the image came from the dy- 
namic of the whole population of fractures 
‘ments, immediately | looked for the keyword art- 
ficial secietis on the web in order to discover 
some artists werking on these architectures. The 
research failed but in the next tentative work on 
arifcial ife| found the ste of Santafé Institute and 
the other site ofthe a-life werle. 


Patter of Convergence 
‘The recent trends in information and commurica- 
‘ion technologies reveal an impressive corwergence 
‘among artifical intligence, vitual realty and art- 
ficial ie. More and more projects involving envi- 
ronments where real people can interact with ati. 
Cal entities are changing the concopt of virtual a 

ality in a vitual world. The efforss regarding the de- 
‘lopment of autonomous agents in 2 virtual envi- 
‘onmmentraise basic questions relaiec te the current 
‘efinion of such terms as aif, intelligence, and 
‘evolution, This corvergence is stimulating new at- 
cchilectutes and producing paradigm shifts, The 
‘man-mactine interface 's shifting into hybrid 
‘ecosystems of real and artificial beings. The envi- 
ronment is no longer a static vitual set, but rather 
{3 dynamic environment, c-evclving uncer the ac- 
tion ofthe Iving agents, Interaction and dynamics 
in such worlds cannct be based on alist of action 
reaction correspandences, but should be based on 
‘an open evolution, where genetics and sef-organi- 
‘ation alow the survival of the overall system. 


Mauro Annunziato 


In the subsequent years, folowing and exper- 
‘menting with the researches of the alife envron- 
‘mers, | met other artis seduced by ie con- 
Ccepls,sell-organization and artical societies 
‘These artists, coming from diferent experiences, 
are now recognizing themselves and meeting, 
sharing an expressive research rot yet well de- 
fined. This research ties to explore the creative 
capacities cf the complexity and the relation be- 
{ween real and vitual words. The collection of the 
‘hott articles herewith enclosed is not @ complete 
‘overview ofthis trerd. The ourpose is to refer to 
‘roment of germination of the discussion which 
teak place during a workshop on Alife and Art or- 
sanized ty Christa Sommerer inside ALIFE VII the 
Biennial international conference en Artificial Life 
(Portand, August 2000. 


‘An. impressive amount of progress has been 
‘made in the fil¢ of the autonomous behavior of 
sdgital and physical entities (robots). The histor- 
cal dream af Von Nauman of self-reproducing 
‘machines seems today more at hand: new ac- 
vances showed simulated machines able to de 
velop an increase in complexity at each sete 
Production siage. The self-reproducing me- 
Chines, the selfleerning toy-robots, the current 
‘experimentation on robots developing a commu 
‘ication language, put new steps on the possibi- 
ily that artical beings could cevelop a sort of 
primitive culture An interesting cimension has 
been shown by the use ofthe evolution of artif- 
ial societies in order to simulate eccnomic 
tends or develop the contol stretegy for complex 
industrial processes. 


(continued on page 6) 
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YLEM Autumn Events > 


YLEM's 20th Anniversary Arts Festival, September 2001 
"The Impact of YLEM: Twenly years of Ar, Science and Tectinlogy” 
‘SomArts Gallen, $34 Brannan St, San Francisco, CA 94103. Works 
by BO innovative Yiem artists thal span two decades, and two instal~ 
lations buit especally for the exhibit September 4 through 22, 2001, 
‘Opening Party on Thursday, September 6, 5:30-7:30 

CCyberAts X Party, Sept 15, $25 donation, benefit YLEM 


Other 20th Anniversary Events: | 
Cyberats X Conference, Explortorium Sept.15-16, Midnight. Into 

and tickets: 

“<onw.cyberats o> 

Aso celebrates the tenth anniversary of first CyberArts Conference 

produced by Robert Geiman in LA.Artists, developers and futurists 

discuss next developments in online avetars, grenhies and animation, 

‘social computing, future themeparks, VR, psychoaccustics. They as- 

‘sess the future, rethinking the social impact cf ciltal media, and pre- 

sent extreme visions of ar, inteligence, and Al 


YLEM'S ONE HUNDRETH FORUM! | 
YLEM Forum: Creme de la Creme! 

Wednesday, September 19, 7:30 PM 
McBean Theater 


The Exporatorium 
‘Author Dr, Leonard Shlain and composeridancer Syvie Pengily,olus works 
bylarry Cube, Peter King and Lucie Grossterger Morales and 1989 viceo 
about Yim, 


In the Planning Stages. 
November Forum, Nov. 14th, 7-30 pm SOMARTS Gallery, 934 Brennan, San 
Francisco 
(Note change of location)! 
"Worshinping Science in the Temple of Art'by Lary Ackerman, John Scarpa, 
Wil Cloughloy and Dale McDonald in conjunction with their exhibit at the 
galery. Info on exhibit at: www.SaintRubicium.com 

-<http:/teww SaintRubid um.com> 

Check wor ym org fr undates. Ml 
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1 PICO_SCAN: 


Ising Body Data to Create Artificial Life Forms 


re 


Arificial Life as afield of research attempts tosyn- 
thesie if in sllco by using computars to create 
virtual ite. By definition life and arificial fife 
shoul display the following characteristics: sof 
‘organization, ‘metabolizaton, sel-reproduction, 
and adaptive evolution. Until naw, most Artificial 
LUfe inspired artworks have created artificial char- 
aciers or creatures that display some kind of be- 
havior but do not really feature all of the above 
ccharecteristics. The model ng of artificial evolution 
is a major challenge in Arbficial Life research as 
well as ‘or Artificial Life arworks. In the past we 
hhave developed several interactive computer art 
systems that use artificial fife principles in combi- 
ration with usee-machine interaction, (1]* The 
underying aim of these systems is to study the 
application of Artificial Life principles to the cre 
ation of salt sustaining and evolving interactive 
artworks. The interaction of the audience with 


Laurent Mignonneau and Christa Sommerer 


these works has a significant impact on the evolu 
tion of the works; by linking the interaction para- 
meters of the users’ interactions to the evolution- 
ary software structure of the system, we aim to 
create artworks that can intorprot and visualize the 
Users! interaction with these works and further: 
more enable adaptive evolution within the works 
To capture the users various interection parame 
{ers and to link them 10 the evolutionary image 
processes of the works we often produce custom 
designed Interfaces. These rave s0 far included 
living plants [2], 2 drawing input device (3), ignt 
[4], 2 gesture recognition system [5] and a text in- 
put device (6). While we have used one specific 
‘election intriace for each of these systems, we 
recently designed a new system called 
PICO_SCAN, that aims to capture various body 
data of the user and link them tothe creation and 
metabolism of artifical Ife creatures. 


‘Figure I: The PICO_SCANVER 


PICO_SCAN System 
The PICO_SCAN System consists of: 
3) a PICO_SCANNER interface device 
) 2.42 inch plasma vdeo screen 
) a video hey mater that cen mix video 
‘and CG images. 


PICO_SCAN is designed to be very easy in its use: 
as the user scars along her awn body she gener- 
ates various input cata that are specific to her own 
body. The colected data information is then used 
by the system to generate artificial Ife creatures 
that can feed on these data. Uitmataly the aim is 
to create an artificial life environment where the 
creation, metabolism and evolution of these crea 
tures is linked to the users indviduel interaction 
parameters. The PICO_SCANNER interface device 
consists of various sersors combinad into one 
luni. These sensors are - 1 lipstick color video 
camera, colorimetry sensor, 1 touch sensor, 1 3- 
D positon sensor (Polhemus) ard 1 cistance sen- 
sor 

Figure 1 shows the PICO_SCANNER, which mea- 
‘sures about 10 cm in length. When the user picks 
up the device and scans atong her body she gen- 
erates input data such as distance values, 3 D po- 
sition values, color and colorimetry values 2s well 
‘asa video image. All data are voltage values that 
‘can be converted into digital values to be used for 
further caleulations by the host computer. 


In the case of PICO_SCAN we use the digitally 
‘converted voltage velues for the creation of arti: 
cial life creatures 

‘A specially designed video mixer allows us to 
key between the video image captured by the ip 
stck camera and the computer generated (CG) 
artificial Ie creatures. When the users holds the 
PICO_SCANNER ata distance of around 40.cm to 
her body, the device only captures the users video 
Image, But when moving closer, the device gener- 
ates images of artifical If creatures that are grad 
Lally mixed into the video Image. This is done 
stop-lss through our in-house video mixer. The 3- 
position sensor (Pohemus) and the distance 
‘sensor provide the necessary positon data for cal 
‘culling the distances between the users body 
‘and the PICO_SCANNER, 


Creating Artificial Life Through Interaction 
While most artical Ife simulations are closed sys- 
tems (7, 8, 9, 10] we aim to link the real word da 
ta ofthe users’ interactions to the viral word da 
ta of the artificial Ife creatures. To do so we use 
the color, colorimetry, distance, 3. position and 
touch values captured by the PICO_SCANNER. In 
‘contrast to our prevous systems where the cre- 
‘ation process of creatures was directly mapped to 
tho interface input data (11, 12), we stat this time 
with 3 "soup" of random creatures. When not in 
teracted with these vitual eeeatures exist but do 
‘net move of metabolize, they are inert and merely 
exist in the memory space of the hast computer, 
Their condition could be compared to “hiberna- 
tion.” When the user picks up te PICO_SCAN- 
INER these creatures slat to wake up and move, 
While scanning along fer body diferent body da- 
{a as well asa video Images are being generated 
that influence the behaviour of the artical crea- 


‘Metabolism, Reproduction and Evolution 
In the stage of “hibernation” a creature does not 
‘move or metabolize. As soon as activated it wil 
start to move and consume energy. A creature's 
behaviour is basically dependent an two parame 
ters: 1.) its Energy Level (E) and 2.) ts Speed (S) 
(or ability to move. While the Speed Value (S) of a 
creature is decided y its body shape and influ 
ences is abilty to move, the Energy Level (E) is @ 
value that constantly changes as the creatures 
moves. in its environment: it decreases by in 
creased body movement. The following table 
shows the correlation between Speed and Energy 


‘5 = Speed, E= Energy 


8 > depends on creatures body shape 
decides Now fast the creature can move 
e>Latbith 


8 of movement reduces. 
i! E< 1—»creature becomes hungry 
iV > 1—»creature can mate 


Each movernent a creature porforms costs energy. 
‘When the energy level reaches a cartain threshold 
the creature becomes hungry and needs to eat 
Food Is provided by the user in form of foed part 
‘les thal can be released when pressing the touch 
button on the PICO_SCANNER, Small white food 
particles will appear that contain energy for the 
‘Creatures, When a creature has moved and its en 
‘ergy level has dropped below the threshod of 
Eel, it becomes hungry: to reach its target the 
Creature will move towards the food particles and 
tres to metabolize its energy. Since each creature 
Within the inital "soup" of creatures has a ciffer. 
tent Speed (S) value, creatures will have ciffrent 
ccapabilties to reach the food particles. Given that 
2 creature succeeded to increase its internal en- 
ergy level to E>1, wil be ready to mate. The fol- 
lowing table shows this correlation between 
Energy Level, Feacing and Mating Behaviour 


Fooding: 
if < 1™ creature wants to eat food par- 
ticles it reaches the food according to its 
Speod Value 


Mating: 
if €> L>creature wants to mate, if suc 
cessful, parents will exchange their genet- 

'e cade “a chid creature can be born 


When two creatures have accumulated enough en- 
ergy they can start to mate with each other and 
create an offspring creature, In this case, the of 
spring inherits the genetic code of the parent crea- 
tures; ths és done through cross-over of the par- 
ents’ codes and application of minimal mutation, 
(Cross-over can take placa at any part ofthe genet- 
ie string and the location and length of the cross 
‘ver is decided at random, noweverit adepted to 
the length of the genetic string 

‘The constant movement, feeding, mating and re 
production activties of the creatures result in a 
‘complex system of interactions wit a selection for 
faster creatures. The user and fer imeracton de- 
cisions however wil ultimately influence the crea 


tures’ behaviour and their possible evolution. By 
feeding and reproducing certain types of crea- 
tures itis anticipated that the users interaction 
and the intemal behaviour parameters of the 
creatures themselves can create 2 complex sys- 
tem that might display adaptive evolution with in- 
teractions between creatures and creatures as 
wal as between users and creatures. 

In our sim to create artworks that can be com- 
pared to living systems [13] PICO_SCAN repre 
sents further attompt in te design of interaction 
that can link real fe data with artificial life data 
through humar-machine interaction. Ml 


Figure 2: PICO.SCAN at the Martin Gopi Bau in 
Borin Api 2000. 
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Is it Life? 
‘The basic questions raised by a these stimuli and.ad- 
vances are answered today, in the world of artificil 
ia thinkers, in two ways: the weak alifrs (all is just a 
simulation of Ife) and the hard affrs (itis possible 
create realizations of a new and real life form), A sup- 
port for these interpretations comes from the concept 
of autopoiesis cf Maturane and Varela as a network of 
production processes where the function of each 
component sto participate tothe production of other 
Components on the network. In alfe-based systems, 
often itis really diffcult to asses this propery, and 
‘most ofthe time the coxcept of evoabiliy i used as 
a qualitative measure of sort of potentia! of lite. The 
Inteligence of iving beings fs considered the result of 
Collective accumulation ct positive genetic and be 
Favioral mutations. and sel-organizaton strategies, 
{evelopec during a ong evolutian time. This concept, 
enunciated by J. Monod, can be the basis for an 
evolving artificial society. With a single computer we 
can realize good aife simulators, but the boundary of 
this world is realy too narrow to achieve a high degree 
of evohability. 


The Art of Emergence 
Several years ago, some artsts started exploring the 
potential of artificial fe concepis in artistic fields. The 
evelopment of new languages and tools is transfer- 
fing the visions of thoso artists into tangible objects 
They followed many directions to expross the richness 
ofthe idea of evolution: a progressive increase of aes: 
thetcs, the development of intelligence or emotional- 
ly, the emergence of compleniy In mast ofthe cases, 
the suggestion is focussed on the evolution of one er 
2 few Individuas, 

‘The stating point of the experiences collected jn this 
Issue corresponds to the shit from the dimension cf 
the single towards the group. The idea is that the 
ualties (aesthetics, inteligence, behavior, interac~ 
tion) ofthese entities emerge nol as a property of a 
single one, but as a collective property of an interact- 
ing-evoving group. This difference is fundamental 
‘and i cistinguishes the artworks deriving from this ap- 
proach for their social aimension. In these experi- 
fences the artwork is a generative context of shapes 
‘and reactions that appear as emergent quaities dur- 
Ing the evolution process (it could he referred to 8 art 
of emergence). The creative process isa dynamic and 
dialectical interference between the artist and the ar- 
‘work in order to drive, improve, selector simply open 
‘the final result. Tho interaction witn the people or with 
the web community can open tne evolution through a 
‘creative contamination between humars and artificial 


‘The translaton of these experiences on a net- 
work of computers can raise tne possibilty of 
development of an autonomous. digtal Ite 
Some experiences in this sense are reference 
paints (the project Tierra of Tom Ray, the intel- 
ligent avatars; see the experences ofthe Biota 
70up, wor biota org) The provocative thesis 
\We propose to discuss (or simply imagine), is 
that we are a the birth ofthe fst world-wide 
artificial society. We have to wait several 
decades to achieve enough computational 
power, enough network space, enough degree 
of evoivabiliy, but presently we are founding 
the bases of @ new life dimension, In the 
‘Monod anticipation, the steps in the evolution 
aro connected with the availabilty of new 
lands, new technology, new environmantal 
Conditions like the moving of ife from sea to 
earth oF the emergence of the language 2s 
base for cultura’ development. In this sense 
we identiy the computersand the internet ne 
work both 28 riew technology and new land 
avaiable for a further step in evolution, 


individuals: it can transate the artist-artwork- 
observers system in a co-evolution process of 
2 hybrid imaginary ecosystem able to generate 
‘metaphors for the mind, for the real society 
and forthe dynamics of communication 


Astificia! Societies: Why? 
| would like to conclude this introduction with 2 
‘question. What willbe the future relationships 
between humans and arificial societies? Will 
they be really word-wide, autonomous, useful, 
‘dangerous, cr wil they De a cultural or aesthet- 
‘ic exploration? in one question: exploring att- 
ial Societies, why co if think there isnt a 
Single answer to this question, but each one of 
Us has one. Personally, | see the artificial be- 
ings as a reflex extension ofthe hurran beings 
inthe digital demain. Exploring this dimension 
is tila sort of exploraon of our nature in dif- 
ferart dimensions we have to prepare to create 
But this is only one of the thousand possible 
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a Autopciesis 


‘Renneth Rinaldo 


‘Autopoiess s an artificial We robotic series com- 
‘missioned by the Kiasmra Museum in Helsink, 
Finland. It consists of fftaen musical and robotic 
sculptures that interact with the public: and modify 
ir behaviors based cn the both the presence cf 
the participants in the axhibtien and the commu: 
nication between each separate sculpture. 
‘Aulopoess & “sof making", a characteristic ofall 
living systems. This characteristic of living systems 
was defined and refined by Francisco Varela and 
Humberto Maturan. The structures themselves 
‘are constructed of cabernet sauvignon grapevines 
pulled into compression with steel wires. The joints 
{are a custom molded urethane plsti, which sail, 
‘ec together using cyanoecryaie and baking soda. 
‘The grapevines were selected to create an ap: 
pproachable naturel sculpture that exists in the hu: 
‘man biological realm 
This series of robotic sculatures tak with each oth 
er through a hardwired network and audible tale 
jphone tones, which are @ musical language ‘or the 
‘rou. Autopoiasis breaks out of standard intr. 


Figure 1: Autopoesis atthe Rasa 
‘Meseum of Contemporary At, Heli 


faces (mouse) and payback methodologies (CRT) 
and presents an interactive environmert, which is 
immersive, detailed and able to evolve in rel time 
by utilizing feedback and interaction fram audi 

encelparticicant members. The interactivity en- 

‘ges the vieverparticipant who in turn affects 
the system's evolution and emergence. This cre 

ates a eystom evolution as wall as an overall group. 
sculptural aesthetic. 

Autoaoiess utlizes a number of unique ap: 

proaches fo create this complex and evolving en- 
ronment, If uses smart serso” organization that 
‘senses the presence of the veweriparticipant and 
allows the robotic sculpture to respond ineligent 

ly. [have used smart sensor organization in past 
ppers to describe the process of organizing the 
sensors in such a way that they can be minimized 
in number while maximizing the abilties of the 
software to cope with the data. Ths idea was also 
explored at the Fourtn Neuromorphic Engineering, 
workshop at the Telluride Summer Research 
Center where participants noted that just a few 
Sensors can be used to create complex interac 

tion ifthe sensors are properly organized. For ex- 
ample, atthe top of each sculptural elemert (or 
arm) feur passive infrared sensors face North, 
South, East and west. When two sensors are trig 
gered, the program knows that someone & locat- 
ed in, forinsiance, the Southeast comer an this 
is the drecton the sculpture moves to. Four sen- 
50°5 allow eight quacrants of sensing. These pas- 
‘Ne infrared sensors tell each arm to move in the 
Girection of the viewer, while the active infrared 
‘sensor located atthe tip stops the arm as itarives, 
within inches ofthe viewer. This allows the sculp 
ture to display both attraction and repulsion be- 
havior 

Furthermore, in Autopoiesis the robotic sensors 
‘compare their sensor data thraugh a central-sate 
Controller, so the viewer is 2ble to walk through 
the sculptural instalation and have the arms in- 
teract both individually and as = group, 


Because each arm has its own on-board custom 
bullt RISC PIC computer contro, the overall speed 
‘of reaction is rapid and therefore, lifetike. Local 
ccentrol always supercedes group contro! when a 
local sensor's aware of a human nearby. The soft 
ware programmed inc and the hardware aro 
structured with the subsumption architecture de 
fired by Rodney Brooks in which the infeligence 
of the system is distributed to the farthest reaches 
Of the system, For example each infrared senscr 
‘both active and passive are in essence minicom 
puters that provide only the data necessary o th 
aca! computer on each arm and to the global 
‘computer that connects all the arms. Each arms 
local computer handles only local interaction and 
the speed ofthe RISC controllers is rapid and over 
designed to allow individual arms to show accure- 
cy and delicacy of approach and avoicarce wnen 
‘encountering the viewer/paricipent. 

A the tip of two of the arms, lipstick cameras pro- 
ject what they see onto te wals ofthe space. This 
‘aves the viewer/oaricipant a sense of being ob- 
‘served by this artfcial life robotic sculature. 

The sculptures. communicate using bt strings as 
they exchange this data serially via a 485 network 
‘whieh Interconnects all the scviptures toa central 
state TERN control beard. Each sculpture also 


fear and the lower, more deliberate tonal se 
‘quences with relaxation and play Other tones gi 
the impression of the sculptures whisting to 
thomselves. The telephone tones are a corsistent 
language of intercommunicaton and manifest a 
sence of overall robotic group consciousness, 
‘where what is said by ove ctfects what i said by 
others. 

Autopciesis continually evaves ts own behaviors 
in response to the unique environment and wew 
er/partcipant inputs. This group consciousness of 
‘sculptura! robots manifests a cybernetic ballet of 
‘experience, win the computer/machine and view: 
er/partcipant ‘nvolved in @ grand dance of one 
sensing and responding tothe other. 

‘Special Thanks to: Amy Youngs, Dan 
Shelenberger, Jesse Hemminger, Jenny Macy 
‘Chris Gose, John Morrow , The Department of At. 
‘and The Kiasma Museum of Contemporary At for 
their assistance and financal support in realizing 
this project. 


‘generates bit strings of inforation which are fun 
Feled into the central state controler and the 
‘pumber of nartcipants in the exhibition gives this 
‘contrlier “3 fee!" for the global ervironmrent._ If 
the global controler gels many sensor hits then 
the group bahavor is less vigorous and more ten 
tative, while if the global controler gets fewer hits 
cove" time, then the arms’ behaviors becorre more 
\igerous and large-grcup behaviors are expressed 

{An intermel numerical rendomizer keeps the be 

havior evclving and changing over time in re- 
sponse to these factors. These randomizers effect 
‘overall sculptural form and the evolution of the 
sound environment as well. Some of the behaviors 
YOU wal notce inthe video are “follow the leader” 
‘where one arm is passing 2 “mimic me" message 
to te next arm etc. Or flocking behavior where 
they ate al moving simultaneousy, oF flock out 
from the center where the arm in the center sends 
‘a message forthe other arms to follow. 

‘The telephone tones are & musical language that 
allows individual robotic sculotures to communi 

cate and give the viewer a sense of the emotional 
state of the sculptural elements as they interact 

Higher and more rapid tones are associated with 
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Emerging Relationships 


‘Mauro Annunziato, Piero Pierucci 


‘The experience of Plancton Art Studia withthe cre- 
‘ation of atficial societies started with an experi- 
ment exoosed the fist time in ‘94 (The Nagual 
Experiment, Viterbo, Italy, ONOFF Gallery) and 
published forthe frst time jn "9B (1,241. This ex 
periment consisied in producing black-white im: 
‘ages with autonomously growing filaments in an 

vical He environment: the result was imoressive 
for the possiblity of showing social dyramics Ike 
the development of cultural biodiversity, pioneer 
Ing, unconscious cooperation, and development of 
social class svatfication. Furthermore, the images 
showed an incredible emulation of natura shapes, 
From ths experiment we understood that these 
kinds of environments contain @ massive potential 
for expression of sociavcommunication dynamics, 


Emergence 

Relazoni Emergenti (Emergent Relationships) is 
fan interactive Installation shown the first time in 
'99 at Opera Tetale (Venice, IT) and in 2000 at 
Imagina (Monaco, France) and Siggrapn (New 
(rioans, CA). Tha installation fs based on @IMo en 
vironment of atifcil individuals endowed with 
their own autonomy and character. Thoy can in 
teract, reproduce, and evolve through the mecha 
nisms of genetic mutations. The insalatio con 
sists of one retro-projacted screen that represents 
the artificial life environment. tn font ofthe screen 
the observers can interact with the environment it- 
sel, Two video cameras detect the pastons ofthe 
observers, which become zones of ife germins 
tion, The ooserver can see filaments growing from 
his location and interacting with the ones generat- 
ed by other observers. The population evolves, de~ 
veloping emerging behaviors rendered as continu- 
ously new shapes and graphicallacoustical pat- 
ters. 

‘The imeges represented on the screen are the 
tendering ofthe 20 life space where the individu 
als move and live. In additon tothe filament pesi- 
tion, the color is redefined at every cycle. Every 
graphical variabie (hue, saturation, value, width of 
the line) is connected with some specific features 


Ine few words, the artificial societies work as gen- 
erators of vrtual metaphors forthe real world, This 
concent could be considered one of the key 
themes of Plancton artworks: exporing the artf- 
cial being anc artifical societies as a digital mirror 
‘in which the human beings’ culture is reflected, 
Creativity, imagination, aesthetics, languege can 
be exterded/explored in artificial beings, bult on 
‘the personal vision ofthe artist, and modified dur. 
ing tho digtal life evolution. n order to carry out 
this exploration thore isa fundamental problam to 
solve; how we can communicate with artificial be 
ings? Or better, how can humans end artifcials 
develop a creative interccantamination? tn the fl 
lowing we report our most significant interactive 
Installation exploring these directions 


ofthe individual recorded in the genetic map ike: 
specie, character, irationaliy, curvature, clrec- 
tion, positon, age and the menealogica 
tree, The diferent combinations ofthe models 
lows an impressive variety of colors, tonales and 
patterns, The global graphical resuits depend very 
much an the filament dynamics and seciety evo: 
lution. The collective development consttuies a 
now entity witn ts own autonomous and coherent 
patiern and with characteristics descending from 
the interaction and features of the population of 
individuals (Figure 2), 


‘Changing the parameters of he process, the set- 
Lp generates very cifferent pattems, remambening 
the growth of populations (plants, enimals, neural 
etworks), landscapes (rivers, fractures, rmoun- 
tains, cultnated fields), human artifacts (chips, 
sass fragments, architectures) visions (anthropo- 
‘morphous shapes, animals) or simply emotional 
attitudes, 

“The evolution process generates strang changes 
in the modality of the colonizaton ofthe ite space. 
‘This mechanism is due to the dynamic action of 
<cominant individuals who act like pioneers push- 
ing the life in the vor space. During this coloriza- 
tion they create strong dvisons in the space anc 
the suDsequent colonization develop local com- 
‘munities of individuals (micro-sociebes). The 2c- 
tion of the pioneers creates @ mechanism of is- 
landing which appears in the images as che coex- 
istence of dflerent grephical and acoustical phe- 


‘otypes with a limitec contamination, Another in- 
ferestng aspect is the change in the individual 
[Bhenctypes curing the evolution, due to an emer- 
‘gent selector. At the beginning, smooth curva 
tures are set solected due to the higher average 
lie they are able to reacn. 

During che evolution the micro societies charac- 
terized by straight lines are filered because of 
they are not able to bypess obstacles (high coher- 
tence, low flexibly). Too-cheotic micro-societies 
(igh leve! of iratiorality in the curvetue 
changes) are fitered because the indivicuals 
lash wth each other (internal fighting and 
‘chacs]. In the fral part ofthe evolution, the avai 


‘Sound Dimensions in Alife Architecture 
‘This mechenism produces interesting evolving 
sound and graphical pater. As far as sound & 
Concerned, in the lage population implementa- 
tion we bull, every individual is the bearer of 2 
‘Sourd thal changes at each evolutionary step. The 
best individuals of any species are selected on the 
base ofa ftness Incicator depending cn tne ener- 
ay they catch from the interacting people. These 
Individuals 2ccess tne available sound channels, 
determined by the currenty-used sound system, 
and are able to play sound pattems. As in color 
‘modeling, the sound characterisics of each ind 
vidual ae built onthe incevidual genetic end envi- 
ronmental features. A different instumental tm- 
bre is assigned to each species. The sound timbre 
reflects very complex information related 10 the 
matter, je to the physical characterstics of the 
sound-generating body. This important feature is 
‘mapped here to the whcle set of genete codes 
through an heuristic process under the control of 
the artist 

In addition, a sound cynamic is established De- 
tween the ‘movements of the individual m1 the 
‘space and the pitch ofthe sound. As explained in 
the previous section, the space is explored by the 
indivdvals following both the genetic code end 
the influence of the environment, and this move- 
‘mantis mapped on a sparse musical scale select. 
fed among standard musical modes anc chords 
(Chromatic, Major, Minor Melodic, Minor 
Harmonic, Pertatonic: Major, Pentatonic Minor, 
Blues, Major, 7th, 7th dominant, Diminished. 
etc... Changing the musical mode, the global 
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for instance, the overall im- 


‘ude, roughness, rests, uration, et. are alo ted 


loudness, For example, i somebody aporoaches 
‘the screen, the sound gets louder. The global re- 
sultis the developrrent of many oaralle! melodies 
wih simiar charectenstics but different scales, 
timbres and sometimes modes oF tales. It is 
important to rote that tne different phenotypes 
developed during the eveluton (ie. the reprocuc- 
tion rate or the movement randomness) are cleat- 
ly apparent in the acoustical dimension where the 
hhurran ear has an incredible poner of dynamics 
perception. The transiation of te alfe shanotypos 
Into both image and sound dimensions produces 
a strong synergy cf the two media, thus enhancing 
the perception ofthe systor evolution 
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Interaction: The Real People Give Life Chances to 
the Artificial Ones 

Two video cameras are located at the bottom and 
‘on the left side of the screen. The sxgnals of the 
‘cameras ate sert tothe computer and the 3D dis 
tance map ofthe observer body from the screen is 
‘computed in real time, The observer aciviy is 
normalized and transformed in the energy map 
that Getermines the ife actviy in termes of higner 
filament dynamics and higher reproductin rate 
In this way the real people can interact withthe ar- 
Iificial society inftuencing the path of evolution and 
pushing some specific species of individuals, 

‘The interacting observer cannot operate as 2 de- 
{erministc control, but can only stimulate the art 
ficial society, whose answer depends by the char- 
acter of the individuals solicted most. Also, the 
observer can push some specific colors oF 
sounds, experiencing the emergence of some 
specific graphical ane acoustical phenolypas. tis 
interesting tone thatthe interaction of the par 
ticioating. peaple widens the possibilty of evolu 
tion. Generally the people, with their movements, 
try to push a specific phenotype at a time using 
the hands a5 a sort of ite brush, During the inter 
acton, they alternate the balance of the develop 
‘ment between several phenotypes, infiuencing the 
evclution and compesing vibrating patiems and 
sound architectures, 

Future Directons: Evolvablity 


ro Amuro a Pre Panes 
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‘ure 2; Ilraction betwen ol people and ane nual 


The concapt of evovabilty is connected tothe po- 
{rial of evolution ofan artificial society The sc 
tentfic simulations are builtin order to explain nat 
tral mechanisms of evolution, ar animal behavie, 
oF to salve practical probioms. In these casos we 
have no need to build an extremely fast evo¥ing 
system. At the contrary, when we want to use alife 
for creativity and aesthetics, the needed degree of 
evovabilly corresponds to the dimensionally and 
fichness of our language. A first degree of freedom 
the possiiity to evolve the information trans 
ported by the individual tse (color, sound, im 
ages, shape, text, et.) or the behavioral parame: 
ters writien in the genetic map (dynamics, intr 
action, reproduction, Ife & death, et... This is 
imporiart in order to generate different relations 
and different medalities of aesthetic self organiza: 
tion. This isthe level reachec by Plancton at this 
moment withthe installation Relazoni Emergent. 
‘The next step we would lke to reach isto give to 
indviduals the abilty to evolve the behavioral and 
‘Ahenclypic models and the genetic structure, Tis 
possibilty enlarges incredibly the complexity of 
the futute-generated creatures, This cauld be a 
goad base to realy open the evolution and give the 
Individuals the possibilty todevelop some features 
Ike language and, in the long term, digtal native 
cultures. Tis is exactly the direction of a naw at 
work of Plancton, at the present under construc: 
tn. 
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TechnoSpher 
Jane Prophet 


“Mathematics possesses not only truth, but 
‘supreme beauty - a beauty cold and austere ike 
that of sculgture.” Bertrand Russell 


“TechnoSphere, was launched in 1995 as an Arts 
Council of England funded website created by 
lane Prophet (artist) and Gordon Seley (graphic 
‘designer and computer progammer). In 1995 


Online Participation 
The digital ecology of the 3D word, which is 
housed on cur server, depends on the participa 
tion of an on-line public wha accesses the worid 
via the Internet. Users create their own artificial 
Iie forms, building carnivores or herbivores from 
‘comaonent parts (heads, bodies, eyes, and 
wheels). Their digital ONA, or genetic speciica- 
tion, is linked to each component part, determin. 
ing Speed, visual perceotion, rate of digestion and 
0 frth, Once a creature is bul, users name their 
digital croature and it is tagged with thelr email ad- 
‘dress and put inte the 3D world 

[As the creatures grow, give birth, move, evolve 
‘and die they send brief eal messeges, post 
‘cards ‘home’ tothe users that designed them, de- 
scribing the key events in their ertiicial tives, 
Users can vist the website and see 2D srapshols 
of their beast at any time, check family trees, 


gure 1. TechroSphere crestures fom the 
‘eatin 3D version 


Alife and the Sublime 


Mark Hury, Director of Digital Workshop Lid, 
Joined the team to develoa the real-time 3D ver- 
sion, The TechnoSphere concept is unique in its 
combination of artical if, the Internet, and in ts 
latest version, real-time 3D graphics, it as already 
aliracted over 650,000 users who have created 
over 3 milion creatures. 


worl statistics and trace other creatures and tre 
Users that designed them. For example users 
might be interested to find out more about a crea 
ture which their beast had intarected wih, they 
can use the ID number ofthe otner creature which 
is sent in the email messages to track that crea 
ture down 

TechnoSphere differs from many alfe systems as 
rather than focussing on one creature or @ small 
group, f supports many tens of thousands of com: 
pting life forms, typically 20,000 creatures are 
alive at any one time. The aronrietary technologies 
that suppor the wobsite are scaleable, anc can be 
developed to support a much larger community of 
up to I milion creatures. 

TTechnoSphere is an alfe community contaminat 
ed by human intervention. Web surfers visit 
wwwetechnosphere org.uk and create artificial Ife 
forms using @ simple 20 interface. These crea 
tures are deposited into a digtal ecology teeming 
with thousands of ife forms. Carrivores and her 
bivores search for food, kill for food ana in ce 
fence, mate and bear chicren. They send email 
‘messages to the user that created them, tke their 
place in the TechnoSphere family tree and com: 
pete for resources. TechnoSphere began as an ar- 
tfcial if simulation (and as ‘newbies’ to alile we 
Were hesitant about claiming it was more than a 
simulation). It has developed a competing social 
dimension that goes beyond the heart ofits cade, 
the alfa engine NovaGene, writen by Gordon 
Solley which sets the parameters forthe behaviour 
Of the attiicial creatures, ard has spread to the 
humans that interact with them. 
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Interference 
‘The creative process goes beyond the interference 
of Gordon Selley, Mark Hury or myself, all visitors 
that make creatures are part of the creative 
process, The constant injection of new creatures 
‘made by users, rather than bred by existing crea- 
tures, interrupts the ecoeystam. Some users make 
just one ereoture and others return time and time 
‘gzin making new beasts as they ‘interort’ their 
Creature’ Ife, compare it to the “Top Creatures" 
Ist featured on the site, and try to make 2 faster, 
hhungrer ar more fecund artificial ile form. John 
‘Sykes Fletcher, a TechnoSphere user, wntes on is 
homepages: 


“Both the reeds (24612) and the best predator 
(24612) (carnivores) have these mouth parts and 
fo ther simiar attributes. it was the reason for 
the Yum_Yur species creation. The fastest crea- 
tures (9000) in TechnoSphere appear to have 
‘these types of wheels As the Unicentrix are carn 
vores its hoped this will help them succeed. Both 
Yum_Yum's anc Unicentri’s appear cuite suc- 
cessful - Unicenedy are 2 crossbreed. An 
‘Archascrew's early death prompted a more pr 
cise copy of the fastestereaturesinTechroSphere” 
[www krow.deman co.ukimeftechno htm) 


Social Networks and Networked Societies 
“The TechnoSphere homenages are ust one 35- 
pact ofthe social network of the project; they en: 
abla browsers to check up on creatures by typing 
in-an animals ID number to 998 what ts coing at 
‘any given time. The homepages act 35 an inter- 
face between the human world and the alife sys 
tem thet is TechnoSphere, The updated map 
function wacks creatures with an 'X) marks the 
spot in real ime and as users relvad the map page 
they see cernvores approaching their creature or 
ther creature merging with another during preda 
tion or mating. This iS graphically simplistic but 
users tend toil in the gaps’ of the narratve an 
‘make the data compeling, as seen by the quote 
below from @ user watching the map function 
paee: 

SuMy new creature, 2 camivore, is Amazing 
Salamander Twist Its number is 77366 and you 
‘ean moniter Twist at the address below. The pic- 
ture makes it look as though its aye is stuck an its 
teeth, Now there's an evolutionary acvantage. Uh 
‘oh, there are about 20 carrivores and 0 herbi 
votes on my screen. Gulp. He's dead too. 

“Eaten by prey” My pride!” 
Inttp:web pitas comfim/14_12_1999.htmi 
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‘The functicnality ofthese pages are part ofthe 
callaboraton between Gordon, Mark and 1 and 
the users ofthe site wha email us with sugges 
tions for new festures or developments for exst- 
ing ones. Users can be very ao-active; one UK 
User has developed a bespoke java seripted front 
tend to the TechnoSphero Creator [htp-siwww.un 
‘common.deron.co,ukMechnosphere/ 

In addition to the offical TechnoSphere peges, 
users have made hundreds of webpeges that act 
2 family albums and memorials to thelr creatures. 
Virtual graveyards, often complete with images of 
tombstones and wreaths of lowers, Ist the dead, 
some with poetic texts hat imagine the details of 
creatures’ fives. 

‘Sale and Nature: From Subjime to Minute to 


Figure 2: As fom Decoy stewing an avenue of facta ees 
2 Novo paring, 


Virtual 
Debate surrounding atifcial fe and vitual soci- 
fetes ranges from utopian to dystopian, ard there 
‘are many people who have fet that projects such 
{as TechnoSphere are dangerous, frightening, and 
‘out of contra while others find a beauty in alfe 
that ‘transports’ them. In tre study of aesthetics, 
the human body is traditonally used 2s a field of 
reference from which we derive notions of scale in 
the sublime. The sublime experience &s one that 
combines a sense of beauty with 2 sense of fear. 
‘The mixture of fear and beauty initiates transcen- 
dental feelings. In the late 17th cantury there 
‘emerged a new fling for nature and natural beau: 
ty, Aongsde art, nature became a subject worty 
of aesthetic contemplation. With its vast scale, 
‘sweeping landscepes and impenetrable mountain 
ranges, ature partook of, indeed largely sustained 
the aesinetic ofthe sublime, these views were usu- 
ally marked by a lack of boundary oF frame (ie rot 
seen from @ window). An overpowering sense of 
‘overwhelming scale fet by those contemplating na- 
ture (a mixture of fear in being overpowered, anc of 
appreciation of beauty) was thought to prompt con- 
sideration of the Infinite God who had, 2s the ut- 
‘mate artist, created the landscape. At these mo- 
‘ments religous experience shared olurred bound: 
ares with the aesthetic subime, 

‘In contemporary Wester societies, ideas of nature 
‘as sublime have been eroded as we have con- 
{quered even the highest peaks and lost most ct cur 
‘Opportunities to vew vast landscapes as buiding 
‘programmes and pollution have rendered the hor- 
on invsible. At the same time we have doveloped 
‘orifcia! Ie systems ard inetaled them in comput 
fer space, a locus without horizon. In 1759, the 


tatty: Ther Dynami of Order and Disorder 
‘The mathematician Elenberger has discussed at 
length the rolafionship between randomness and 
‘order in images that aro found to be ‘beautiu 
But this is nota new idea it can be traced back to 
Plato who defined beauty as a mixture of these two 
elements. In 1969, the Insttute of Contemporary 
‘Attn Landon, UK, held Cyberetic Serendipity, an 
texhbition of works made with, or by, computers. 
Included was 2 piece by Michael A Noll which i 
lustrates well te rancomness + order = beauty 
‘equation, and more besides. Noll, ike many of the 
‘exhibitors, was @ programmer who worked for Bell 
laboratories, 

Noll made a series of programmes to simulate the 
‘works of artists such as the painter Mondrian. In 
this piece he exhibited one of these computer 
‘eneratad images next to 2 print of a Mondrian 
and asked galery visitors to make an informed 


phiosopner Edmund Burke includes attributes 
‘such as a size small enough to comprehend in his 
efniton of the Beautiful, in contrast to his 
Sublime, which is that which is too great for the 
‘mi to grasp ina ratoral manner. But what hep- 
‘pers when objects and images are too small to 
comprehend, when they become so minute that 
tner scale lerfying? Do they then slip from the 
‘Beauttul into the Sublime? 

Jn recent years, across disciplines ranging from 
[Physics to biology to mathematics, there has been 
‘3 re-eniphesis on scale, but this time the focus is 
‘on the very small. With electron microscopy etc. 
‘we again use our bodies as afield of reference for 
‘sae, but this time to contemplate the very small, 
‘The sublime of the small contains the midure of 
‘beauty and fear - medical imeges from hitherto in- 
‘ible realms of the inner landscape of the body 
‘are often beautiful; an at zhe same tme they fre- 
‘quently signitytliness or cisease. These images of 
‘iseased cels and contagion prompt feartl fel- 
ings of an unfathomable widerness, an inner and 
‘scape out of our control and untameable. Alife sys- 
‘ems take this sense of scale and sublme terror 
‘and beauty a step further. Here the ‘organism’ is 
‘ot just smal, but invisible - virtual, The ‘body’ of 
‘the artificial creature and the ‘landscape’ it inhab- 
its have become pure data. Its as if we Nave al- 
‘most come full circle, once again rature is un 
‘tameabie and out of contra. may seer inappro: 
priate to define ale as ‘natura, but the beund- 
‘aries between the natural and artificial have been 
‘lured for a Jong time and to find the divide 
‘creasingly problematic 


(guess as to which was which. 70% of vistors 
‘thought that the computer gonerated image was 
‘the Mondrian, and stated that this was due to it 


‘Smmlarfashior, with fracial code producing ‘natu. 
2 looking terrain and a virtua ‘Johnny Appleseed! 
randomiy siting wees among the foothils 
‘plains. This work has been taken much further by 
Gordon Seley anc mysell in a seres of prints 
Called, The Landscape Room, anc in the moving 
‘image project, Decay, both of which ‘eature com 
plex fractal trees growing in photographic and- 
scapes of Engish stately homes. 

‘The tees, the landscapes and the Nove Gene at- 


ie engine are all based on chaatic systems; they 
are deterministic, by which | mean that there is @ 
‘determining equation ruling their behaviour or ap- 
pearance. Like all chaotic systems they are very 
sensitive to the intial conditions. A vary sight 
‘change inthe starting point can lead to vary cilfer- 
tent outcomes. This makes a chaote system fairly 
‘unpredictable 

‘Same ofthe events in TechnoSphere illustrate this, 
an users adc an extra cheotic enc unpredictable 
‘imersion. When we frst unched TechnoSphere 
‘we ‘socked’ the terrain witha few thousand crea- 
{ures made randomly by the system. They were all 
the same age, babies. As they reached sexual ms 
‘unity (allatthe same ime) there was a vente or- 
fy in TechnoSphere and a tremendous population 
‘explosion. This resulted in unexpected emergent 
behaviour: herbivores moved en masse across the: 
plains and carnivores attacked them from the 
edges. The herbivores were eating our virtual 
[as, And as they depleted each square of food in 
the terran itbecame empty and they had to move 
jn, hence the mass movements. Then they ate 
‘themselves info a fractal coral and the camivores 
formed a tine at the mouth, This was the start of 


what became known as ‘Vending Machine Valley’. 
Carnage ensued 2s the herbivores tried to leave 
that area, once the food had run out, and the car- 
rivores picked them aff. When users made 2 glut 
of carivores a few years ago, herbivores were al- 
‘most wiped out and the population became un- 
stable. As usors realised what was happening they 
‘began to make dazons of horbivares and this in 
tum interrupted the population's recovery. 

‘Our nest major development of TechnoSphere will 
‘be to open up the system to user intervention ever 
further, o increase the dialectic interference be- 
tween users and the alife system, 10 accelerate 
‘oss-contamiration between human users enc 
the vidual worl. | wnte tis from England, a green 
and pleasart land of emoty fields and stacks of 
purring lambs. As foot and mouth rips through 
the farming community and farmers communicate 
from the quarantine of their small holdings vie 
prone and web, this seems just the right time to 
be thinking about arificial life, communicaton 
systems, nature, and contamination 
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1, pronounced eye-lum. 
1A Greek word for the exploding mass from 
whic the universe emerged. 


YLEM 


‘An international organization of artists, scien: 
lists, authors, curators, educators, and art e 
thusiasts who explore the interséction of the 
arts end sciences. Science anc technology are 
‘riving forces in contemporary culture. Yiem 
members strive to bring the humanizing and 
Unifying forces of art to this arena. Ylem mem 
bers work in new art media such as Computers, 

| Kinetic Sculpture, Interactive Multimedia, 
Holograms, Robotics, 3-D Media, Film, and Video 


YLEM 
P.O. Box 749 

| Orinda, CA 94563 
USA 
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